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Form PTO-1390 US DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFRCE 

(Rev. 12-29^) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 ' 



ATTORNEVS DOCKET NO. 

H 4043 PCT/US 



U.S. APPtI 



INTERNATIONAL APPLICATION NO. 

PCT/EPOO/06736 



INTERNATIONAL FILING DATE 

July 14, 2000 



PRIORITY DATE CLAIMED 

July 23, 1999 



TITLE OF INVENTION 

AQUEOUS FUEL MIXTURE 



APPLICANT(S) FOR DO/EO/US 

Frank Bongardt, Juergen Roeder, Lothar Carl 



Applicant herewith submits to the United States Designated/Elected Office (EO/DO/US) the followfng Items and other information: 

1 . ■ This is a FIRST submission of Items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 371 . 

3 □ This express request to begin national examination procedures (35 U.S.C. 371 (0) at any time rather than delay 

examination until the expiration of the applicable time Umit set in 35 U.S.C. 371 (b) and PCT Articles 22 and 39 (1). 

4. ■ A proper Demand for international PreHminary Examination was made by the 1 9th month from the earliest claimed priority date. 

5. ■ A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. O is transmitted herewith (required only if not transmitted by the international Bureau). 

b. ■ has been transmitted by the international Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. ■ A translation of the International Application Into English (35 U.S.C. 371(c)(2)). 

7. ■ Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

a. O are transmitted herewith (required only if not transmitted by the Intemational Bureau). 

b. □ have been transmitted by the Intemational Bureau. 

c. □ have not been made; howwever. the time limit for making such amendments has NOT expired. 

d. ■ have not been made and will not be made. 

8. □ A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

9. ■ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). (UNEXECUTED) 

1 0. □ A translation of the annexes to the Intemational Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371 (c)(5)). 

Items 11. to 16. below concern other docunnent(s) or information Included: 

1 1 . □ An Infomiation Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

1 2. □ An assignment document for recording. A separate cover sheet In compliance with 37 CFR 3.28 and 3.31 is included. 

13. ■ A FIRST preliminary amendment 

□ A SECOND or SUBSEQUENT preliminary amendment. 

14. □ A substitute specification. 

15. □ A change of power of attorney and/or address letter. 

1 6. □ Other items or Information: 
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U.S. Application J)|o 



INTERNATIONAL APPUCATtON NO. 
PCT/EPOO/06736 



ATTORNErS DOCKET NUMBER 
H 4043 PCT/US 



17.H The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492(a)(l)-<5)): 

Neither intemattonal preliminary examination fee (37 CFR 1.482) 
nor International search fiee (37 CFR 1.445(a}(2}) paid to USPTO 
and International Search Report not prepared kyy the EPO or JPO $1,040.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPIO but International Search Report prepared by the EPO or JPO... $890.00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO but 
international search fee (37CFR 1.445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Artide 33(l)-(4) $710.00 

International preliminary examination fee paid to USPTO (37CFR 1.482) 

and all claims satisfied provisions of PCT Artide 33(l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT 



CALCULATIONS 



PTO USE ONLY 



890 



Surcharge of $130.00 for furnishing the oath or dedaration later than □ 20 □ 30 
montt^s from the earliest daimed priority date 37 (CFR 1.492(e)). 



CLAIMS 



NUMBER Hl£D 



NUMBER EXTRA 



RATE 



Total Qaims 



20 - 20 = 



0 X $18.00 



If)dependent Qaims 



3' 3 



0 X $84.00 



Multiple dependent daims (s)Of applicable) 



+ $280.00 



TOTAL OF ABOVE CALCULATIONS 



890 



Reduction of for filing by small entity, if applicable. A Small Entity Statement must 
also be filed. (Note 37 CFR 1.9. 1.27, 1,28). 



SUBTOTAL 



890 



Processing fee of $130.00 for furnishing the English translation later the □ 20 □ 30 
montiTS from the earliest daimed priority date (37 CFR 1.492(f)). 



TOTAL NATIONAL FEE 



890 



Fee for recording the endosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 cm 3.28, 3.31). $40.00 per property 



TOTAL FEES ENCLOSED 



890 



AnfKHjnt to be: 
refunded: 



charged: 



$890.00 



a. □ A chedc in the amount of $_ 



. to cover the above fees Is endosed. 



b. ■ Please charge my Deposit Account No. 50-1177 in the amount of i890.00 to cover the above fees. 

A tilplicafce copy of this sheet is endosed. Order No. 02-0042 . 

c. ■ The commissioner is hereby autiKirized to charge any additioruil fees which may be required, or credit any 

overpayment to Deposit Account No. 50-1177 . A triplicate copy of this sheet is endosed. 
NOTE: WiMra an approfMiate tinie limit under 37 CFR 1.494 or 1^95 has not been met; a ei^titii 
mittt be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



(57 CFR 1.137,(a) or (b)) 



Cognis Q)rporation, Law Dept. 
2500 Renaissance Blvd., Suite 200 
Gulph Mills, PA 19406 




Aaron R. Ettelman 



NAME ATTORNEY FOR APPUCANT 
42,5 16 



REGISTRATION NUMBER 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



International Filing Date: July 14, 2000 
Priority Date Claimed: July 23, 1999 
Applicant: Bongardt, et al. 
Title: AQUEOUS FUEL MIXTURE 
Applicants' Reference: H 4043 PCT/US 



Prior to the calculation of fees and examination of the above-identified national 



stage application pursuant to the accompanying submission under 35 U.S.C. §371, please 
amend the English translation of the International Application submitted herewith, without 
prejudice, as follows: 

In the SDecification : 

Please amend the instant Specification, without prejudice, as follows: 
Please delete all text above line 1 of page 1, and replace the deleted matter with 
the following new section headings and title of the invention: 



-TITLE OF THE INVENTION 
Branched-Chain and Ethoxylated Fatty Alcohol Emulsifier Mixtures, 
and Methods of Using the Same in Aqueous Fuels 

BACKGROUND OF THE INVENTION- 

At page 2, between lines 13 and 14, please insert the following new section 



PATENT 

Docket No. H 4043 PCT/US 



RE: 



PCT/EPOO/06736 



PRELIMINARY AMENDMENT 



Commissioner for Patents 
BoxPCT 

Washington, DC 20231 



ATTN: DO/EO/US 



heading: 



1 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

-BRIEF SUMMARY OF THE INVENTION- 
At page 3, between lines 13 and 14, please insert the following new section 

heading: 

-DETAILED DESCRIPTION OF THE INVENTION- 

At page 7, between lines 1 and 2, please add the following new paragraph: 
—What is claimed is:—. 

On a separate, new page 9, please add the following new section heading and 
paragraph containing an Abstract of the Disclosure: 

-ABSTRACT OF THE DISCLOSURE 
Water-free, fiiel-additive concentrates containing a branched-chain fatty alcohol 
having from 12 to 24 carbon atoms, and an ethoxylated fatty alcohol having from 8 to 24 
carbon atoms and from 1 to 10 moles of ethylene oxide per mole of alcohol, are described. 
Methods of emulsifying aqueous fiiels and fiiel mixtures containing such emulsifiers are also 
described.— 

In the Claims: 

Please add new claims 14-33, as follows: 

—14. (New) A composition comprising: (a) a fiiel, (b) water, and (c) an 
emulsifier, wherein the emulsifier comprises a mixture of (i) a branched-chain fatty alcohol 
having from 12 to 24 carbon atoms, and (ii) an ethoxylated fatty alcohol having from 8 to 24 
carbon atoms and from 1 to 10 moles of ethylene oxide per mole of alcohol.— 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

—15. (New) The composition according to claim 14, wherein the mixture is 
present in an amount of from 0.01 to 5% by weight based on the combined weight of the fuel 
and the water. ~ 

—16. (New) The composition according to claim 14, wherein the mixture is 
present in an amount of from 0.01 to 2% by weight based on the combined weight of the ftiel 
and the water. ~ 

—17. (New) The composition according to claim 14, wherein the mixture is 
present in an amount of from 0.01 to 1% by weight based on the combined weight of the fixel 
and the water.— 

—18. (New) The composition according to claim 14, wherein the fuel is 
present in an amount of from 60 to 95% by weight, the water is present in an amount of from 
5 to 35% by weight, and the mixture is present in an amount of from 0.01 to 5% by weight, 
based on the weight of the composition.— 

—19. (New) The composition according to claim 18, further comprising one 
or more additives present in an amount of from 0.01 to 2.5%, based on the weight of the 
composition.— 

—20. (New) The composition according to claim 14, fiirther comprising one 
or more additives present in an amount of from 0.01 to 0.5% by weight, wherein the fuel is 
present in an amount of from 65 to 90% by weight, the water is present in an amount of from 
25 to 35% by weight, and the mixture is present in an amount of from 0.01 to 0.5% by weight, 
all weight percents based on the weight of the composition.— 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 ffled July 14, 2000 

-21. (New) The composition according to claim 14, wherein the branched- 
chain fatty alcohol and the ethoxylated fatty alcohol are present m a weight ratio of from 1 : 1 
to 1:4.- 

—22. (New) The composition according to claim 14, wherein the branched- 
chain fatty alcohol comprises an alcohol branched in the a-position.— 

-23. (New) The composition according to claim 14, wherein the branched- 
chain fatty alcohol comprises at least one alcohol selected from the group consisting of 
isotridecyl alcohol, isohexadecyl alcohol, isostearyl alcohol, 2-hexyl-l-decanol, and 2-octyl-l- 
decanol.— 

—24. (New) The composition according to claim 14, wherein the branched- 
chain fatty alcohol has from 14 to 24 carbon atoms.— 

—25. (New) The composition according to claim 14, wherein the ethoxylated 
fatty alcohol comprises an alcohol having from 12 to 18 carbon atoms and from 1 to 4 moles 
of ethylene oxide per mole of alcohol.— 

—26. (New) The composition according to claim 14, wherein the fuel 
comprises diesel oil.— 

-27. (New) A composition comprising: (a) a diesel oil, (b) water, and (c) an 
emulsifier, wherein the emulsifier comprises a mixture of (i) an a-branched-chain fatty alcohol 
having from 14 to 24 carbon atoms, and (ii) an ethoxylated fatty alcohol having from 12 to 18 
carbon atoms and from 1 to 4 moles of ethylene oxide per mole of alcohol; wherem the diesel 
oil is present in an amount of from 60 to 95% by weight, the water is present in an amount of 
from 5 to 35% by weight, and the nuxture is present in an amount of from 0.01 to 5% by 
weight, based on the weight of the composition.— 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

—28. (New) A water-free, fiiel-additive concentrate comprising: (a) a 
branched-chain fatty alcohol having from 12 to 24 carbon atoms, and (b) an ethoxylated fatty 
alcohol having from 8 to 24 carbon atoms and from 1 to 10 moles of ethylene oxide per mole 
of alcohol.— 

—29. (New) The concentrate according to claim 28, fiirther comprising a 
corrosion inhibitor.— 

—30. (New) The concentrate according to claim 29, wherein the corrosion 
inhibitor comprises an ethoxylated carboxylic acid amide.— 

—3 1 . (New) The concentrate according to claim 29, wherein the branched- 
chain fatty alcohol is present in an amount of from 10 to 30% by weight, the ethoxylated fatty 
alcohol is present in an amount of from 30 to 60% by weight, and the corrosion inhibitor is 
present in an amount of from 15 to 30% by weight, based on the weight of the concentrate.— 

—32. (New) The concentrate according to claim 30, wherein the branched- 
chain fatty alcohol is present in an amount of from 10 to 30% by weight, the ethoxylated fatty 
alcohol is present in an amount of from 30 to 60% by weight, and the corrosion inhibitor is 
present in an amount of from 15 to 30% by weight, based on the weight of the concentrate.— 

—33. (New) A method of emulsifying a fuel and water, said method 

comprising: 

(a) providing an aqueous fiiel; 

(b) providing the water-free, fiiel-additive concentrate according to 

claim 28; and 

(c) mixing the aqueous fiiel and the water-free, ftiel-additive 

concentrate.— 
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Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

Please cancel claims 1-13, without prejudice. 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

REMARKS 

Claims 14-33 are currently pending in the instant application. 

The Specification has been amended to delete the original section headings and 
to insert the preferred section headings pursuant to 37 C.F.R. §1.77. A new Title of the 
Invention has been inserted. An Abstract of the Disclosure, in accordance with the disclosure, 
has been added. It is submitted that the amendments to the Specification made herein 
introduce no new matter. All of the amendments to the Specification constitute deletions of 
original section headings and/or paragraphs, and insertions or additions of new section 
headings and/or paragraphs. Accordingly, pursuant to 37 C.F.R. §L121(b)(l)(iii), no separate 
page captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE" is 
necessary. A separate page containing a clean copy of the Abstract of the Disclosure has been 
attached for the Examiner's convenience. Entry of the amendments to the Specification made 
herein are therefore proper and respectfiiUy requested. 

Original claims 1-13 have been canceled and replaced with new claims 14-33 
solely for the purpose of improving clarity and grammar, which may suflFer in translation, and 
not for any reason which relates to the statutory requirements for a patent. New claims 14-33 
have not been added in response to any rejection, nor in anticipation of any rejection. 
Applicants respectfiilly submit that the scope of new claims 14-33 generally corresponds to the 
scope of original claims 1-13, and that new claims 14-33 are no narrower than original claims 
1-13. Furthermore, although a moot point in view of their cancellation. Applicants 
respectfiilly submit that original claims 1-13 satisfied the requirements of 35 U.S.C. §1 12, as 
filed. New claims 14-33 are supported by the claims as originally filed and in the 
Specification, for example, at page 2, lines 14-27; at page 3, line 14, through page 4, line 17; 
and in the Examples. No new matter has been introduced. All of the amendments to the 
Claims constitute cancellation of original claims and the addition of new claims. Accordingly, 
pursuant to 37 C.F.R. §1.121(c)(l)( ii), no separate page captioned "VERSION WITH 
MARKINGS TO SHOW CHANGES MADE" is necessary. Entry is therefore proper and 
respectfiilly requested. 
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Preliminary Amendment of U.S. National Stage for International Application 
PCT/EPOO/06736 filed July 14, 2000 

Prompt examination of the instant application in view of the amendments made 
herein is respectfully requested. 




^6ate) 



Respectfully submitted, 
FRANK BONGARDT, et al 




K, ETTELMAN 
#g. No. 42,516) 
Attorney for Applicants 
Telephone: (610) 278-4930 
Facsimile: (610) 278-4971 

E-Mail: AARON.ETTELMAN@HENKE1^AMERICAS.COM 



Cognis Corporation, Patent Dept. 
2500 Renaissance Blvd., Suite 200 
Gulph Mills, PA 19406 



ARE/ras 
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ABSTRACT OF THE DISCLOSXJRE 
Water-free, fiiel-additive concentrates containing a branched-chain fatty alcohol 
having from 12 to 24 carbon atoms, and an ethoxylated fatty alcohol hasdng from 8 to 24 
carbon atoms and from 1 to 10 moles of ethylene oxide per mole of alcohol, are described. 
Methods of emulsifying aqueous fuels and fuel mixtures containing such emulsifiers are also 
described. 
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Aqueous Fuel Mixture 

Internal combustion engines powered by combustible hydrocarbons 
cause system-related emissions in the form of nitrogen oxides, carbon 
monoxide and dioxide and particulates. Accordingly, the requirements 
which the emission levels of internal combustion engines are expected to 
5 satisfy have continuously increased in stringency in recent years. This 
applies not only to engines for motor vehicles of all kinds, but also to 
stationary units, for example the diesel engines used as generators or 
block power stations. In the Federal Republic of Germany, emission levels 
are regulated by the "Technische Annleitung Luft (TA Luft)" which 

10 stipulates NOx limits of at most 2,000 mg/m^ and limits for particulates of at 
most 130 mg/m^ for stationary diesel units. These limits are to be lowered 
even further in the future, NOx limits of 1.000 mg/m^ and limits for 
particulates of 50 mg/m^ being planned. 

Accordingly, there is a considerable demand for emission-reducing 

15 measures in the affected industry. It has been known for some time that 
the addition of water to the fuel during its combustion considerably reduces 
NOx, particulates and CO levels. However, water dissolves only sparingly 
in hydrocarbons. For example, only about 5% by weight of water dissolves 
in diesel oil, phase separation occurring with larger amounts. Accordingly, 

20 if relatively high percentages of water are to be formulated with 
hydrocarbons, suitable emulslfier systems have to be used. DE-A 28 54 
540 describes water-containing fuels comprising an emulsifier combination 
of alcohols and addition of products of ethylene oxide or propylene oxide 
onto C9-21 carboxylic add amides. The emulsifiers are present in quantities 

25 of 0.5 to 26% by weight. Ci^ alcohols are disclosed as the alcohols. DE 
37 09 195 A1 describes storable water-containing fuel compositions which, 
besides hydrocarbons, contain a combination of 1.0 to 3.5% by weight of 




wo 01/07541 2 PCT/EPOO/06736 

an emuslifier and 0.5 to 10% by weight of Ci^ alcohols. WO 85/04183 
proposes water-based fuels containing 0.5 to 3.0% by weight of 
ethyoxylated C12.14 fatty alcohols as emulsifiers, the document in question 
falling to disclose the exact degree of ethoxylation. 
5 However, the proposed water-containing fuels on the one hand are 

unable to satisfy the increased requirements the emission levels are 
expected to meet; on the other hand, the presence of emulsifiers can lead 
to engine problems, for example to the formation of deposits in and around 
the injectors or valves. 

10 Accordingly, the problem addressed by the invention was to provide 

water-containing fuel systems that would not have any of the 
disadvantages mentioned above. It has been found that this problem can 
t>e solved by the choice of certain emulsifier systems. 

In a first embodiment, the present invention relates to a fuel mixture 

15 for internal combustion engines containing fuels, water and emulsifiers and 
optionally other additives, the emulsifier being a mixture of (A) branched- 
chain, saturated or unsaturated C12-24 fatty alcohols and (B) ethoxylated 
C8-24 fatty alcohols containing 1 to 10 mol ethylene oxide per moi fatty 
alcohol. It has surprisingly been found that this combination of emulsifiers 

20 enables fuels and water to be emulsified effectively and very quickly. The 
quantities of emulsifier used can be well below the known quantities. The 
fuel mixtures according to the invention preferably contain 60 to 95% by 
weight of the fuel, 5 to 35% by weight of water, 0.01 to 5% by weight of 
emulsifiers (A) and (B) and 0 to 2.5% by weight of other additives. 

25 Particularly preferred fuel mixtures contain 65 to 90% by weight of a fuel, 
25 to 35% by weight of water, 0.01 to 0.5% by weight of emulsifiers (A) and 
(B) and 0.01 to 0.5% by weight of other additives. 

Fuels in the context of the present invention are understood to be 
any energy-providing fuels of which the free combustion energy is 

30 converted into mechanical work. These include all kinds of motor and 
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aircraft fuels \A^ich are liquid at room temperature and normal pressure. 
Motor fuels, for example for automobile or truck engines, generally contain 
hydrocarbons, for example gasoline or higher*boiling petroleum fractions. 
Diesel fuels are obtained from gas oil by cracking or from tars obtained in 
5 the low-temperature carbonization of lignitic or hard coal. Typical products 
have a density of 0.83 to 0.88 g/cm^, a boiling point of 170 to SBO'^C and 
flash points of 70 to lOO^'C. In the context of the teaching of the present 
invention, diesel and heating oils are preferred fuels. In the water-fuel 
mixtures according to the invention, the water content - based on the 
10 mixture - is at least 5% by weight and at most 35% by weight. Aqueous 
mixtures containing about 70% by weight fuel and about 30% by weight 
water are particularly preferred. The emulsifier system described below is 
then added to these mixtures in the quantities indicated. 



15 compounds. Fatty alcohols of component (A) are understood to be fatty 
alcohols corresponding to formula (I): 



20 in which is a branched hydrocarbon radical containing 12 to 24 carbon 
atoms and 0 and/or 1, 2 or 3 double bonds. Typical examples are 
isotridecyl. isohexadecyl, isostearyl or2-hexyl-1-decane alcohol and 2-octyl 
decanol and technical mixtures thereof. Branched fatty alcohols of the type 
under discussion here may be obtained, for example, by standard methods. 

25 for example by 0x0 or Guerbet synthesis. The products of the Guerbet 
syntheses, which lead to alcohols all branched in the a-position, are 
preferred alcohols for the purposes of the present invention. Particularly 
preferred fuels contain branched, saturated C14.24 fatty alcohols as 
component (A). 

30 The compounds of component (B) are also known compounds 



Emulsifier components (A) and (B) are known classes of 



R'OH 



(I) 
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obtained by reaction of C12.18 fatty alcohols with ethylene oxide under 
pressure in the presence of acidic or alkaline catalysts. Particulars of the 
process can be found in "Surfactants in Consumer Products", Editor J. 
Falbe, Springer-Veriag, 1987, pages 87 to 93 and the literature cited 
5 therein. Suitable fatty alcohol ethoxylates contain 1 to 10 mol ethylene 
oxide units per mol fatty alcohol. C12.18 fatty alcohols containing 1 to 4 mol 
ethylene oxide per mol fatty alcohol are preferably used as starting 
products for the ethoxylation. Examples of suitable fatty alcohols are lauryl, 
myristyl, palmityl or stearyl alcohol. Suitable unsaturated fatty alcohols are, 

10 for example, oleyl alcohol and 10-undecen-1-ol. The fatty alcohol 
ethoxylates may also be present in the fuels according to the invention as 
mixtures of the various ethoxylates. 

In another preferred embodiment, component (A) and component 
(B) are used in quantity ratios of 1:1 to 1:4. The total quantity of emulsifier 

15 components (A) and (B) used is preferably from 0.01 to 5% by weight, 
more preferably between 0.01 and 2% by weight and most preferably 
between 0.01 and 1% by weight, based on the quantity of fuel and water. 

Besides the above-described emulsifiers (A) and (B), other nonionic 
emulsifiers known to the expert may be used in small quantities (i.e. about 

20 5 to 10% by weight, based on the quantity of (A) and (B)). In general, 
however, there is no need for additional emulsifiers, i.e. fuels containing 
emulsifiers (A) and (B) only will be used. 

Besides the emulsifiers (A) and (B), the fuels may contain other 
additives, preferably corrosion inhibitors, for example quaternized 

25 ammonium compounds or carboxylic acid amides and derivatives thereof. 
Particulariy preferred corrosion inhibitors are ethoxylated carboxylic acid 
amides. Such amides correspond to general formula (II): 



R^"CO-NXR^ 

30 



(II) 
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in which is a saturated or unsaturated, linear or branched, optionally 
cyclic alkyi group containing 1 to 24 carbon atoms, X is a hydrogen atom or 
a methyl group or a group -(C2H2-0)n-H and is a group -(C2H2-0)n-H or 
a group N-Y-(C2H2-0)m-H, where Y is a difunctional alkylene group 
5 containing 1 to 4 carbon atoms and n and m independently of one another 
have a value of 1 to 10. The compounds of formula (I) may be obtained by 
amidation of fatty acids or fatty add mixtures and subsequent ethoxylation. 
Suitable fatty acids are octanoic, decanoic, lauric, myristic, palmitic, stearic, 
behenic, arachic, oleic, erucic, ricinoleic add or mixtures thereof as found, 

10 for example, in coconut oil, palm oil, sunflower oil, safflower oil, soybean 
oil, castor oil, whale oil, fish oil or tallow. Preferred amides contain 12 to 24 
carbon atoms and have been reacted with 0.5 to 5 mol ethylene oxide and 
preferably with 1 to 3 mol ethylene oxide per mol carboxylic acid amide. It 
is particularly preferred to use a tall oil fatty acid monoethanolamide 

15 containing 1.5 mol ethylene oxide per mol amide. In the production of 
these compounds, secondary products are formed in addition to the 
desired reaction products or educts, more particularly ethanolamine, 
triethanolamine or tail oil fatty acid, remain in the product. Technical 
mixtures such as these are also part of the disdosure of the present 

20 invention. 

The emulsifier system according to the invention is added to the 
fuels in quantities of 0.01 to at most 6% by weight. A water-free additive 
concentrate containing components (A) and (B) and optionally other 
additives may advantageously be used for this purpose. Accordingly, the 

25 present invention also relates to water-free additive concentrates for water- 
containing fuels for internal combustion engines containing branched- 
chain, saturated or unsaturated C12-24 fatty alcohols, ethoxylated C8.24 fatty 
alcohols containing 1 to 10 mol ethylene oxide per mol fatty alcohol and 
ethoxylated carboxylic add amides. The concentrates according to the 

30 invention contain emulsifier component (A) in quanities of 10 to 30% by 
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WO 01/07541 6 PCT/EPOO/06736 

weight, emulsifier component (B) in quantities of 30 to 60% by weight and 
the ethoxylated carboxylic acid amides in quantities of 1 5 to 30% by weight. 

The present invention also relates to a process for the production of 
water-containing fuels in which an additive concentrate as described above 
5 is added to the water-containing fuel, i.e. to the water/fuel mixture, in 
quantities of 0.01 to 5% by weight, preferably in quantities of 0.01 to 2% by 
weight and more particularly in quantities of 0.01 to 1% by weight. 

Examples 

10 An additive concentrate containing 20% by weight of 2-hexyl-1- 

decanol, 54% by weight of oleyl/cetyl alcohol x 2 EO and 26% by weight of 
tall oil fatty acid monoethanolamide x 1 .5 EO was prepared and was then 
added to a mixture of 70% by weight diesel oil and 30% by weight water. 
The additive concentrate was used in a quantity of 0.1% by weight, based 

15 on the quantity of water and diesel oil. After brief stirring, a stable emulsion 
was formed and could be burned without difficulty in a diesel unit. 

The fuel/water mixtures according to the invention are suitable as 
fuels for combustion engines of all kinds, but preferably for diesel engines, 
more particularly stationary diesel engines as used for block power 

20 stations. By using the fuels according to the invention, it is possible to 
reduce the emission of particulates and NOx to below the present and 
future limits stipulated in "TA Luft" without any adverse effect on the 
combustion process or the engine. In addition, the fuel mixtures according 
to the invention are stable in storage, particularly at low temperatures, and 

25 may be obtained simply by mechanical mixing of the emulsifier system with 
the aqueous fuel. 
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CLAIMS 

1. A fuel mixture for internal combustion engines containing 
combustible hydrocarbons, water and emulsifiers and optionally other 
additives, characterized in that the emulsifier is a mixture of 

5 (A) branched-chain, saturated or unsaturated C12-24 fatty alcohols and 
(B) ethoxylated C8-24 fatty alcohols containing 1 to 10 mol ethylene 
oxide per mol fatty alcohol. 

2. A fuel mixture as claimed in claim 1, characterized in that the 
emulsifiers (A) and (B) are present in total quantities of 0.01 to 5% by 

10 weight, preferably in total quantities of 0.01 to 2% by weight and more 
particularly in total quantities of 0.01 to 1 % by weight. 

3. A fuel mixture as claimed in claim 1 or 2, characterized in that they 
contain 





a) 


60 to 95% by weight of fuel, 


15 


b) 


5 to 35% by weight of water, 




c) 


0.01 to 5% by weight of emulsifiers, 




d) 


0 to 2.5% by weight of other additives. 




4. 


A fuel mixture as claimed in claims 1 to 3, characterized in that they 




contain 


20 


a) 


65 to 90% by weight of fuel, 




b) 


25 to 35% by weight of water, 




c) 


0.01 to 0.5% by weight of emulsifiers, 




d) 


0.01 to 0.5% by weight of other additives. 




5. 


A fuel mixture as claimed in claims 1 to 4, characterized in that the 


25 


fuel present is diesel oil. 




6. 


A fuel mixture as claimed in claims 1 to 5, characterized in that 




corrosion inhibitors are present as other additives. 




7. 


A fuel mixture as claimed in claims 1 to 6, characterized in that 



ethoxylated carboxylic acid amides are present as corrosion inhibitors. 
30 8. A fuel mixture as claimed in claims 1 to 7, characterized in that the 
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emulsifiers (A) and (B) are present in a ratio by weight of 1 :1 to 1 :4. 
9. A fuel mixture as claimed in claims 1 to 8, characterized in that the 
emulsifiers (A) are selected from the group of branched, saturated C14-24 
fatty alcohols. 

5 10. A fuel mixture as claimed in claims 1 to 9, characterized in that the 
emulsifiers (B) are selected from the group of ethoxylated C12-18 fatty 
alcohols and 1 to 4 mol ethylene oxide per mol fatty alcohol. 

11. A water-free additive concentrate for aqueous fuels for internal 
combustion engines containing branched-chain, saturated or unsaturated 

10 C12.24 fatty alcohols, ethoxylated C8-24 fatty alcohols containing 1 to 10 mol 
ethylene oxide per mol fatty alcohol and ethoxylated carboxylic acid 
amides. 

12. A water-free additive concentrate as claimed in claim 11, 
characterized in that it contains 10 to 30% by weight branched fatty 

15 alcohols, 30 to 60% by weight ethoxylated fatty alcohols and 15 to 30% by 
weight ethoxylated carboxylic acid amides. 

13. A process for the production of aqueous fuels, characterized in that 
the additive concentrate claimed in claim 11 or 12 is added to the aqueous 
fuels in quantities of 0.01 to 5% by weight. 



(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMEN ARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG 



(19) lllllllllllllllllllllll^ 

(43) Internationales Veroffentlichungsdatum (10) Internationale Verdffentliciiungsnummer 

1. Februar2001 (01.02.2001) PCT WO 01/07541 Al 

(51) Internationale Paten tklassifikation': ClOL 1/32, [DE/DE]; Einsteinstrasse 6, D-40589 Dusseldorf (DE). 

BOIF 17/00 gONGABDT, Frank [DE/DE]; Hinsbecker Weg 9, 

D-40670 Meerbusch (DE). Lothar [DE/DE]; 

(21) Internationales Aktenzeichen: PCT/EPOO/06736 Homackerstrasse 3, D-53840 Troisdorf (DE). 

(22) Internationales Anmeldedatum: (81) Best immungsstaa ten (national): AU, CA, JP, US. 

14. JuU 2000 (14.07.2000) 

(84) Bestimmungsstaaten (regional): europaisches Patent (AT, 
(25) Einreichungssprache: Deutsch BE, CH, CY. DE, DK, ES, H, PR, GB, OR, IE, IT, LU, MC, 



NL, PT, SE). 



(26) Veroffentlichungssprache: Deutsch 
(30) Angaben zur Prioritat: 



Veroffentlicht: 

— Mil internationalem RecherchenberichL 
199*34 689.5 23. Juli 1999 (23.07.1999) DE — Vor Ablauf der fur Anderungen der Anspruche geltenden 

Frist; Veroffentlichung wird wiederholt, falls Anderungen 
(71) Anmelder (ftir alle Bestimmungsstaaten mit Ausnahme eintreffen, 
von US): COGNIS DEUTSCHLAND GMBH [DE^E]; 

Henkelstrasse 67, D-40589 Dusseldorf (DE). Zur Erklarung der Zweibuchstaben-Codes, und der anderen 

^= Abkurzungen wird auf die Erldarungen ("Guidance Notes on 

= (72) Erfinder; und Codes and Abbreviations") am Anfangjeder regularen Ausgabe 

= (75) Erfinder/Anmelder (nur fur US): iROgEB^ Jurgen der PCT-Gazette verwiesen. 



^ (54) Title: AQUEOUS FUEL MIXTURE 

^ (54) Bezeichnung: WASSRIGES KRAFTSTOFFGEMISCH 

(57) Abstract: The aim of the invention is to substantially reduce the emission of NO^ and soot when diesel oils are burnt. To 
^ this end, an emulsifier system is used diat contains branched, sanitated or unsaturated fatty alcohols widi 12 to 24 C atoms and 
ethoxylated fatty alcohols with 8 to 24 C atoms and 1 to 10 mole ethylene oxide per mole fatty alcohoL 

O (57) Zusammenfassung: Durch Einsatz von Emulgatorsystemen, enthaltend verzweigtkettigen, gesattiglen oder ungesattigten Fett- 
alkoholen mit 12 bis 24 C-Atomen und ethoxyUerten Fettalkoholen mit 8 bis 24 C-Atomen und 1 bis 10 Mol Ethylenoxid pro Mol 
!^ Fettalkohol, in wassrigen Dieselolen wird bei der Vetbrennung die Emission an NOx und Russ deutlich verringert. 



ri lO O 'PMfL€i' '3 O i., CI 5.3 .S. 0:Er ^ 



"Express Mair mailing label number ELS41614466US , 



Type a plu s sign (■»-) inside this box -* ^ J 



PTO/SB/01 (6-95) 
Approved for use through: 10/31/98 OMB 0651-0032 
Patent and Trademaric Office; U.S. DEPARTi^ENT OF COMIVIERCE 



OOlOffTO 
Rev. 6/95 



U.S Depaiftment of Commerce 
Patent and Trademark Office 



DECiJVRATIOIJ FOR 
UTILITY OR DESIGN 
PATENT APPLICATIQN 



□ Declaration OR Fl^ Deciargtipn 
Submitted ' — ' Submitted a 
witti Initial Filing 



Submitteq after 
Initial Filinq 



Attorney Docket 
Number 



First Named 
Inventor 



H 4043 PCT/US 



BONGARDT, Frank 



COMPLETE IF KNOWN 



Application Number 



Filing Date 



Group Art Unit 



Examiner Name 



10/031,690 



05/31/2002 



As a below named inventor. I hereby declare that: 

My residence, post office address, and citizenship are as stated below next to r 
I believe I am ttie original, first and sole Inventor Qf only one name is listed l>elaw) or an original, first and joint inventor Of plural names are listed below) 
of the subject matter vyhich is claimed and for which a patent » sought on ttie Invention entitled: 



AQUEOUS FUEL MIXTURE 



the specification of which 
I j is attached hereto 

OR 

pc] vww filed on (^«MXyYYYY) | 07/14/2000 



(TWeormetnyonthn) 



j as UnHed States Application Number or POT International 

Application Number | PCT/EPOO/06736 | and vwas amended on (IWM/DD/YYYY) | "| (if applicable). 

I hereby state that I have reviewed and underslafKl ttie contents of the atxirve Identified specification, including the claims, as amended by any 
amendment specifically refiBned to atiove. 

I acicnowtedge the duty to disclose infbtmation which is material to patentability as defined in Title 37 Code of Federal Regulations. § 1 .56. 



I hereby claim foreign priority benefits under Title 35, United States Code §1 19(a)'(d) or §3G5(b) of any foreign application(s) for patent or inventor's 
certificate, or §365(a) of any PCT intenriationai appttcation wliich designated at least one country ottwr than the United States of America, listed l>elow 
and have also identified below, by checking the box. any foreign application for patent or inventor's certificate, or of any PCT International application 
having a filing date before that of the application on which priority is claimed. 



Prior Foreign Application 
Numl>er(s) 



Country 



Foreign Filing Date 
(MMAXVYYYY 



Priority 
Not Claimed 



Certified Copy Attached? 
YES NO 



199 34 689.5 



DE 



07/23/1999 



I I Additional foreign application numbers are listed on a supplemental priority sheet attac>]ed hereto: 



I hereby claim the tienefit under Title 35, United States Code §1 19(e) of any United States provisional appllcation(s) listed below. 



Application Number(s) 



Filing Date (MM/DD/YYYY) 



□ 



Additional provisional 
application numlsers 
are listed on a 
supplemental priority 
sheet attached hereto. 



Burden Hour Statement This form is estimated to take .4 hours to complete. Time will vary depending upon the n ee d s of the individual c 
are required to complete this form should be sent to ttie Chief Information Officer. Patent arni Trademaric Office, Washirtgton, DC 20231 . 
FORMS TO THIS ADDRESS. SEI^ TO: Assistant Comnrissioner for Patente, Washington, DC 20231 . 



B. Any comments on the amount of time you 
DO NOT SEND FEES OR COMPI.HTED 



"Express Mail Post Office 
to Addressee" service 
Mailing Label Number 

EL7803698'^fill-S 



Type a plus sign (+) inside- this box 



Ml 



DECLARATION 



Page 2 



I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(c) of any PCT international application 
designating the United States of America, listed below and. insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States or PCT international application In the manner provided by the first paragraph of THte 35, United States Code §1 12.1 acknowledge the 
duty to disclose information which is material to patentability as defined In Title 37. Code of Federal Regulations §1 .56 which became available between 
the filing date of the prior application and the national or PCT int<OTiattonal filing date of this application. 



U.S. Parent Application 
Number 



PCT Parent 
Number 



Parent Filing Date 
(MM/DDATYY) 



Parent Patent Number 
(if applicable) 



PCT/EPOO/06736 



07/14/2000 



I I Additional U.S. or PCT International application numtiers are listed on a supplemental priority siieet attached hereto. 



As a named Inventor. I hereby appoint the follawing attom0y(8) and/or agent(s) to prosecute this application and to transact all business in the Patent and 
Trademaric Office connected therewith: 



□ 



Firm Name 
OR 

I X| List Attomey(s) and/or agent(s) name and registration number below: 



Name 



Registration 
Number 



Name 



Registration 
Number 



John E. Drach 
Steven J. Trzaska 



32.891 
36,296 



Aaron R. Ettelman 
Henry E. Millson, Jr. 



42,516 
18.980 



I I Additional attomey(8) and/or agenil(s) named on a sup|3lemenlal sheet attached hereto. 



Please direct all 
conrespondence to: 



S 



Customer 
Number 



or label 



23657 



OR 



Fill In correspondence 
address below 



Name 



Aaron R. Ettelman 



Address 



Address 



I State I 



I ZIP 



City 



Country I 



I Telephone I 610-278-4930 



I Fax 



610-278-6548 



I heret)y declare ttiat all statements made herein of my own loiowledge are true and that all statements made on Information and 
belief are believed to be true; and further that these statements were made with the Icnowledge that willful false statements and the 
lli<e so made are punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Name of Sole or First Inventor: 



A petition has been filed for this unsigned 



Given 
Name 



Frank 



Middle 




Initial 





Family 
.Name 



Bongardt 



Suffix 
e.g. Jr. 



Inventor's 
Signature 




Date 



Residence: 
City 



Meerfousch 



Country 



Germany 



Citizenship 



Germany 



Post Office Address 



HinsbeckerWeg9 



Post Office Address 



City 


40670 MeertNisch 


State 




Zip 




Country 


Gennany 


Applicant 
















Autliority 





0 



Additional inventors are being named on supplemental 8he6t(s) attached hereto 



Page 2 



Type a plus sign (♦) insktethis box 1^^^ 



J. o o & g a 



DECLARATION 



ADDITIONAL INVENTOR(S) 
Supplemental Sheet 



Name Additional Joint Inventor, if any: | | | petition has been filed for this unsigned inventor 


Given 
Name 


Juergen 1 


Middle 
Initial 




Family 
Name-= 


Reader 


Suffix 
e.g. Jr. 




Inventor's 
Signature 




Date 




Residence: 
City 


DueS^Morf 


1 state 




Country 


Gefinany |( 


[Citizenship 


1 Germany 


Post Office Addre 


ss 


Einsteinstrasse 6 


Post Office Address 




City 1 


40589 Duesseldorf 1 


State 




Zip 




Country 


Germany > 


\pplicant 
\uthority I 




Name of Additional Joint Inventor, if an^ 


r- 


1 0 A petition has been filed for this unsigned inventor 


Given 




Lothar 


Middle 
initial 




Family 
Name - 


Carl^ 


Suffix 
e.g. Jr. 




Name 














Inventor's 
Signature 




Date 




Residence: 
City 


Troisdorf 


state 




Country 


Gemnany 


Cltizensliip 


Genmany 


Post Office Address 


Homackerstrasse 3 


Post Office Address 




City 


53840 Troisdorf 


State 




Zip 




Country 


GeniKiny 


Applicant 
Authority 




Name of Additional Joint Invents 


3r, if an 


r- 


1 n A petition has been filed for this unsigned inventor 


Given 
Name 




Middle 
Initial 




Family 
Name 




Suffix 
e.g. Jr. 




Inventor's 
Signature 




Date 




Residence: 
City 




State 




Country 




CHizensliip 




Post Office Address 




Post Office Address 




City 




state 




Zip 




Country 




Applicant 
Authority 




Name of Additional Joint Invent 


or, if an 




J i 1 A petition has been filed for this unsigned inventor 


Given 
Name 




Middle 
Initial 




Family 
Name 




Suffix 
e.g. Jr. 




Inventor's 
Signature 




Date 




Residence: 
City 




state 




Country 




Citizenship 




Post Office Address 




Post Office Address 




City 


1 


state 




Zip 




Country 




Applicant 
Authority 




n 


Additional inventors are being named on supplemental sheet(s) attached hereto 



Pages 



